This paper examines the decline in manufacturing in Denmark from 1994 to 2007. As in almost every other high-income country, manufacturing employment and the number of manufacturing firms in Denmark have been shrinking as a share of the total and in absolute levels. Most of the decline of manufacturing is due to firm exit and reduced employment at surviving manufacturers. However, a portion of the recorded decline is due to firms switching industries, from manufacturing to service sectors. We focus on this last group of firms, asking what they looked like before switched and how they fared after the switch. Overall this is a group of small high productivity firms that grow more rapidly after they switch. By 2007, employment at these former manufacturers equals 10 percent of manufacturing employment, reducing the apparent decline in manufacturing employment by about one half.
Introduction
Common features of manufacturing sectors in the advanced industrialized world over the last several decades have included falling employment, lower shares of aggregate value-added and a substantial reduction in active firms. Denmark is no exception. Manufacturing employment peaked at 546,665 workers in 1986 and fell by over 40% over the next twenty six years, see Figure 1 . 1 Similarly the number of manufacturing firms dropped in every year from 1988 to 2011. From 1980 to 2011, the share of manufacturing in value-added fell from 18 to 11 percent reflecting a similar drop in employment shares (Statistics Denmark, ed (2012) ). Manufacturing in high-income countries is on the decline. This decline is the subject of an enormous body of work offering explanations from differential productivity changes to comparative advantage and the emergence of China. 2 Manufacturing jobs are often considered special because of relative high wages for workers with lower levels of education and skill. Policy-makers devote enormous energy to developing proposals to stem or reverse this decline in manufacturing jobs.
In this paper we look at the change in the relative performance of the manufacturing sector from a different perspective. To be engaged in the production of a good involves a wide range of tasks from design and engineering to finance and accounting to marketing and distribution in addition to the specific act of production of the product. Firms that are considered to be manufacturers are likely performing most, if not all, of the tasks, but in particular they must be involved in the production process. Firms outside of manufacturing may, in fact, be doing every task associated with the creation of the product except the production process itself. We ask whether part of the loss of manufacturing is in fact due to the changing nature of firms and production. We try to rethink deindustrialization by focusing less on the manufacturing label assigned to the firm and focusing more on the set of activities that are associated with manufacturing activity. We focus on firms that remain in the manufacturing sector and, especially, those that switch out of manufacturing.
The basic premise of our analysis is quite simple. We ask whether firms that are leaving manufacturing for another industry are still performing many of the basic activities or tasks of manufacturing.
In fact, the only change in their set of tasks may be the lack of production.
We divide our analysis into four parts. First, we consider the aggregate implications if these firms are reclassified as manufacturing. Second, we ask which firms are most likely to switch out of manufacturing and how they performed in the years leading up to their switch. Third, we examine their post-switch performance including the evolution of their employment levels and composition, their productivity and output and their engagement in international markets. Finally, we try 1 Our definition of manufacturing jobs differs from the one adopted conventionally. See section 2 for more details.
The evolution is similar with any definition used.
2 See e.g. the recent contributions by Pierce and Schott (2012) , Bernard and Fort (2013) and Crozet and Millet (2013) .
to distinguish between different types of switchers: those that have transformed themselves into traditional wholesalers, and those that have kept most of their manufacturing capabilities.
The results are dramatic. Switchers are small yet productive in the year they leave manufacturing and their post-switch performance is very strong. As a result, by the end of our sample, these former manufacturers are a sizable presence in the Danish economy. Employment at switchers equals 12.8 percent of total manufacturing employment, sales are 20.0 percent, and they have higher value-added to sales ratios. Furthermore, we can clearly identify two types of firms among our switchers: on the one hand, there are firms that have stopped any involvement in manufacturing and are conducting the traditional activities of wholesalers. On the other hand, there is a group of firms that are still involved in some manufacturing activities, but mostly focused on the design and distribution, not in production. These firms have also upgraded their workforce and employ a larger proportion of high tech workers. In sum, some of these switching firms are no longer counted as manufacturers, but they retain many of the characteristics of producers, minus the production itself.
Our work is related to several recent contributions that analyze the decline of manufacturing employment. Pierce and Schott (2012) document the "swift decline" of US manufacturing after
China's entry into WTO (see also Baily and Bosworth, 2014 for a recent overview of the decline in US manufacturing employment and prospects for the future). Bernard and Fort (2014) offer a reconsideration of this question and argue that part of this decline is masking the fact that many firms not labelled as manufacturers continue to conduct some kind of manufacturing activities, even if not the production process itself. They call these firms factoryless producers. Crozet and Millet (2014) show that French manufacturing firms have an increasing share of their revenues coming from services activities and also find an inverted U-shape relationship between "servitization" and firm's performance. Our paper goes one step further, as it documents that the same firms transition out of manufacturing to services and also shows how their workforce composition evolves as they make the transition. We focus our analysis on the dynamics of the deindustrialization process in a small EU country.
Section 2 describes the data. Section 3 documents the aggregate evolution of the Danish manufacturing sector. Section 4 explores the changes at the firm-level before and after switching. Section 5 explains how we try to distinguish between different types of switchers. Section 6 concludes.
Data
Our main dataset is the IDA longitudinal database that provides detailed information about the population of Danish individuals over the period 1980-2011: gender, age, tenure, wage, occupation 3 , education level, etc. Workers are linked to the plant and firm where they are employed. The dataset also provides a detailed code for the economic activity of the plant. Using this information, we are able to identify firms that have at least one establishment classified in a manufacturing industry activities; those with no manufacturing establishments; and, especially relevant to our analysis those firms that switch from manufacturing to non-manufacturing. 4 One difficulty of our analysis is related to the several changes in industrial classification implemented in 1993, 2003 and 2007 . The first and third reclassifications were substantial, moving from DB77 to DB93 (the Danish equivalents of the European classification NACE CLIO and NACE Rev.
1) and DB03 to DB07 (the equivalents of NACE Rev 1.1 and NACE Rev 2). The second change was less important and did not involve large modifications. Statistics Denmark made substantial efforts during these periods of industrial re-classsification to properly assign firms to their main industries using both the new and old activity codes. Nevertheless, because we want to focus on real switching behavior coming from a decision of the firm, and not on a statistical re-classification, we concentrate our analysis on the period 1993-2007. All our results are robust when we extend the period of analysis to the entire period .
Based on this dataset, we also determine the number of workers for five different occupational categories: managers; tech workers (R&D workers and technicians); support activities; sales activities; and line workers. We further decompose line workers into two separate categories: those involved in transport and warehousing (line 1) and the others, mostly involved in the production process (line 2) 5 .
Our central dataset does not contain any information about accounting variables such as sales or value added; or about imports and exports. Therefore, we merge the IDA dataset with two other datasets: the VAT statistics dataset and the Foreign Trade dataset. Unfortunately, these two datasets only start in 1993 limiting the time coverage of our analysis to 1994-2007.
The Aggregate Evolution of Danish Manufacturing
The path of the Danish manufacturing sector over the last several decades is similar to the wellknown path in other developed countries. Figure 1 shows the precipitous fall in the number of manufacturing firms starting in the early 1980s and continuing up to the present. Manufacturing firms can leave in one of two ways, through exit (closure of the firm) or by switching into a nonmanufacturing sector. Figure 1 shows a similar pattern for employment. The drop in manufacturing employment begins later but is especially pronounced beginning in the end of the 1990s. Table 1 documents the evolution of firms in manufacturing from 1994-2007. 6 There is a large amount of churning of firms in the sector throughout the period. In any given year, 9-13 percent of current manufacturers shut down and a comparable but smaller number begin to produce. Net 4 We refer to non-manufacturing industries and service industries interchangably throughout this paper. 5 See Appendix A for the definition of these groups based on the ISCO code. 6 As mentioned above, data limitations restrict our detailed analysis to the period 1994-2007. exit is positive and significant in almost every year; on average there is net exit of 1.3 percent of manufacturing firms in every year.
Industry switching, which is the focus of the remainder of our analysis, is less common but occurs consistently over time. On average in each year, 1.7 percent of manufacturing firms switch to a non-manufacturing sector and 1.1 percent of non-manufacturing firms switch to manufacturing.
A firm is defined as "switching out" of manufacturing when it no longer reports any establishment in a manufacturing industry. The net switching out of manufacturing increases in the latter half of the sample, rising to an annual average of 0.8 percent of manufacturing firms. The cumulative number of firms that switch out of manufacturing from 1994-2007 is 3,158. Of those, 1,728 firms are still active in 2007.
Tables 2 and 3 report totals for firms, employment, sales, value-added, exports and imports separately for manufacturing firms and "switchers". Switchers are defined as firms that are in manufacturing in year t but switch out of manufacturing to a non-manufacturing sector in year t+1
and do not re-switch back to manufacturing.
There are many more firms in manufacturing, and they account for much more employment than switchers. In addition, they dominate total sales, value-added, exports and imports. However, it is interesting to look at the evolution of these aggregate variables over time for each group.
While overall manufacturing employment is declining, as noted earlier, in contrast employment at switchers is rising dramatically over the period. This rise in employment is due largely to the increasing number of switching firms, as employment per firm is relatively constant over the interval.
Aggregate sales at manufacturing firms increase 13 percent from 1994 to 2007 due to sales per firm that rise 42 percent from 33dkk million per firm in 1994 to 47dkk million in 2007. Sales at switchers are increasing much faster due to an increasing number of firms and much faster growth of sales per firm. Total value-added at manufacturing firms rises only 4.5 percent from 1994 to 2007.
A decline in manufacturing firms is offset by a 31 percent increase in value-added per firm. For switchers, value-added rises at a comparable rate to sales. Switchers are also different in terms of the wage and employment structure relative to manufacturing firms. The share of medium and especially high education workers is substantially higher at switchers, as is the share of white collar workers and tech workers. Perhaps unsurprisingly, wages are also higher at these switching firms (even when controlling for the composition of the workforce).
Switchers and Stayers
To fully understand what is happening at these firms that exit manufacturing but stay in business, we now consider a variety of dimensions of their performance. We start by examining the characteristics associated with switching itself. We then turn to post-switching performance, both the probability of survival of the firm and the evolution of firm charcteristics before, during, and after the switch.
Switching Out
While we have shown that switchers are different from continuing manufacturing firms after they make the transition, we know little about the characteristics of firms that are likely to switch.
We frame the switching decision as one related to expected future profits of the firm and comparative advantage in tasks. For current manufacturing firms, the decisions to switch is in large part a decision about the expected comparative advantage of the firm going forward. During the period in question, firms are facing dramatic changes in the relative cost of locating activities outside the firm and outside the country. Both onshore and offshore outsourcing are on the rise and the lower cost of communications as well as increasing global linkages present opportunities for firms to split their activities across the borders of the firm as well as across national borders.
We would expect that firms with a comparative disadvantage in production would be the most likely to incur any fixed or sunk costs of outsourcing the production process. However measuring such internal comparative disadvantage is difficult. We start by estimating a simple probit on the decision to switch. We ask whether firm characteristics such as size, productivity and trade status are systematically related to the probability of switching controlling for industry and year effects.
The results are reported in Table 5 . Within the same industry, firm size as measured by log employment is negatively and significantly correlated with switching out of manufacturing. In contrast, the coefficient on the measure of firm productivity, log sales per worker, is positive and significant. Firms with multiple establishments are less likely to switch out of manufacturing, while those with larger shares of white collar wages and tech workers are more likely to make the change.
Importer and exporter status are negatively correlated with switching, the share of imports and exports in total sales are significant. A greater import share and lower export share are both associated with switching.
Survival and Post-switching Performance
We now turn our attention to the relative performance of switchers versus continuing manufacturers.
In Table 6 , we consider the possibility that switchers are more likely to fail than non-switchers. We control for a variety of firm characteristics and examine the switch status of the firm. As is typical, survival is increasing in productivity, and employment. However, switching firms are no more likely to exit than are continuing manufacturing firms.
In Table 7 , we examine the performance of switchers around the switch date. We compare switchers to non-switchers in their manufacturing industry (pre-switch industry) as well as to nonswitchers in their destination non-manufacturing industry (post-switch industry).
Two years before the industry change, future switchers are smaller in terms of sales, employment but have higher sales per worker and comparable value-added per worker compared to non-switching manufacturing firms. They already have a workforce more tilted towards white collar tech workers with higher education. Their export shares are lower while their import intensity is higher than firms that will remain in manufacturing.
The relative evolution of these switchers during and after their switch is quite dramatic. Employment levels fall in the years leading up to the switch whiles relative sales rise a bit and sales per worker and value-added per worker surge. The decline in employment is concentrated in lower education, blue collar workers.
Compared to firms in their destinations sectors, the switchers start with much high levels of employment and sales and lower levels of sales per worker and value-added per worker. Two years after the switch, the levels of sales per worker and value-added per worker are comparable to their peers while the switchers still retain substantial size differences. The switcher firms start the transition with lower levels of high education and white collar worker, but close these gaps during the five year period.
The Evolution of Switching firms
In this section we use detailed information on individual workers in Danish firms to examine the evolution of these switching firms around their transition dates. We consider the numbers and shares of different types of workers at switching firms before and after their exit from manufacturing. We also consider the wage profile at the switching firms relative to that at continuing manufacturers. Figure 2 shows the evolution of the workforce at both switching firms and a control group of nonswitching manufacturing firms for the 5 year period centered around the switch date. The switchers show a noticeable decline in employment in the years leading up to the switch and a small growth in employment afterwards. While both the numbers of white and blue collar workers are declining the drop is particularly pronounced for blue collar workers. After the switch, the rise in employment at switchers is concentrated in the white collar workforce. Over the entire transition period, the share of white collar workers increases from 46 to 60 percent of the workforce at switching firms. In contrast the white collar share at non-switchers increases by just one percent.
In addition to the changing composition, there is dramatic turnover in workers for switchers. All firms naturally have workers arrive and depart in any year. However, this process is much stronger at these switching firms. Two years after the switch, more than 53 percent of the workforce is new at switchers, hired in years t through t+2. The comparable figure for non-switchers is under 42 percent. The pattern of educational attainment of the workforce at switchers is similar (see Figure   3 ). Low education and medium education workers are reduced before the switch out, and while all categories of workers increase after the transition, the growth is largest for high education workers.
The share of high education workers rises from 4.4 to 9.0 percent of the workforce; at non-switching firms the share is unchanged. 
Identifying Types of Switchers
We next try to identify whether some of these firms are still involved in some aspect of the manufacturing process even after switching industry. We adopt two different approaches to distinguish between these two types of firms. First, we look at the destination industries of switching firms.
Second, we group firms by their pre-switch levels of high tech employment.
Types by destination
Figure 5 allows us to examine whether there are important differences across firms according to their destination industry. There are at least two possible types of firms that leave manufacturing. The first type transits from a set of production-based activities towards pure intermediation. These firms use their knowledge of suppliers and customers to become traditional wholesalers who match buyers and producers. A second possible category is a firm that no longer undertakes production of the goods but still is involved in design and engineering, supervision of third party production (inside or outside the country) and branding, marketing and distribution. These so-called factoryless goods producers (FGPs) have many of the same capabilities and activities as traditional manufacturing firms but no longer directly control the assembly and processing activities in-house. 7
We do not have data on any pre-production and post-production activities activities at the switching firms, nor do we know whether they are engaged in hiring contract manufacturing services.
Instead, we attempt to find indirect ways to distinguish between types. We start by dividing the switching firms by destination sector. We assume that firms ending up in the wholesale sector are more likely to be closer to traditional wholesalers, the evidence of Bernard and Fort (2013) notwithstanding, while switching firms that move to Computer and R&D sectors or Other Business
Activities are more likely to still be engaged in manufacturing-like activities.
Figure 5 shows big differences in the levels and shares of different functions across switching firms in these destination sectors. Firms that move to Wholesale see drops in line workers but increasing shares of sales and support staff, with little change in the share of tech workers. On the other hand, firms that move either to Computer and R&D or to Other Business Activities show large increases in the share of tech workers.
This evidence suggests that the narrative about firms that leave manufacturing includes at least two different stories. In one, the manufacturing-related capabilities are indeed declining as the firms become more like traditional wholesale firms. The other path is one of continuing activity related to manufacturing in spite of the absence of the manufacturing processes themselves.
Types by initial conditions in workforce composition
Another way to distinguish between firm types is to look at their initial stock of knowledge workers, i.e. those workers that we define as high tech. We focus on the subset of surviving switchers at the end of our period of analysis. We then define high tech firms as those firms that have a share of high tech workers above the 75th percentile two years before switching (somewhere above 8%). Those firms represent about a quarter of our sample, but they also employ about half of the workers (see Figure 6 ). We can also see that these firms experienced a large increase in the number and share of high tech workers. Figure 7 shows the composition of the workforce by type of firm. We observe that high tech switchers are much larger than low tech firms. They both experience a large decline in employment the year before and during the industry change (especially getting rid of line 2 workers), but start growing again afterwards. However, for high tech firms, the share of tech workers increases (the stock remains constant) dramatically, from 19% to 27%; while sales and support activities gain in relative terms for low tech firms.
Conclusions
The present paper examines the set of firms that leave the manufacturing sector. These former manufacturers account for an increasing share of firms, employment, sales and value-added in the Danish economy. They represent a source of success due to their rising employment and productivity.
In fact, these switching firms are likely the by-product of increasing globalization and improvements in technology. They are able to continue producing at high levels and are heavily engaged in the international economy even though they are no longer considered manufacturing firms. Further research is needed to understand what these deindustrialized firms are doing and how they contribute to economic well-being in high income countries. (1) (2) (3) Log labor productivity in t-1 0.005*** 0.004*** 0.004*** (0.000) (0.000) (0.000) Log employment in t-1 -0.003*** -0.003*** -0.001*** (0.000) (0.000) (0.000) Multi-establishments firm -0.004*** -0.004*** -0.004*** (0.001) (0.001) (0.001) Exporter in t-1 -0.002*** -0.001 -0.002** (0.001) (0.001) (0.001) Importer in t-1 0.004*** 0.001 -0.002** (0.001) (0.001) (0.001) Export share in t-1 -0.012*** -0.013*** (0.002) (0.002) Import share in t-1 0.029*** 0.022*** (0.002) (0.002) Share of white collar worker wages t-1 0.019*** (0.001) Share of tech workers in employment in t-1 0.003** (0.001)
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Note:Probit analysis, marginal effects are reported with standard errors in parentheses. We used a probit specification with year and industry (3-digit) fixed effects. Industry is defined as the lagged industry. Export (import) shares are set to 0 for firms not involved in exporting (importing). Marginal effects are reported with standard errors in parenthesis. ***/**/* indicates statistical significance at the 1%/5%/10% respectively. (1) (2) Switcher -0.001 -0.001 (0.003) (0.003) Log labor productivity t 0.008*** 0.008*** (0.001) (0.001) Log employment t 0.044*** 0.043*** (0.001 (0.001) Multi-establishment firm -0.049*** -0.049*** (0.004) (0.004) Exporter t 0.002 0.001 (0.002) (0.002) Importer t -0.006*** -0.008*** (0.002) (0.002) Export share t 0.001 (0.005) Import share t 0.021*** (0.007) Year dummies x x Sector dummies x x Pseudo R2 0.074 0.074 N 1 6 3 , 9 3 4 1 6 3 , 9 3 4
Note: Probit analysis, marginal effects are reported with standard errors in parentheses. The survival dummy is equal to 1 if the firm is active in t and t+1. It is equal to zero if the firm ceases to operate. Both specifications include year and industry (3-digit) fixed effects. For switchers, industry is defined as the industry prior to switching, for non switchers, it the industry in year t. Export (import) shares are set to 0 for firms not involved in exporting (importing). ***/**/* indicates statistical significance at the 1%/5%/10% respectively. (1) pre-switch control group: manufacturing firms that do not experiencing any switch in the (t-2) to (t+2) window and (2) post-switch control group: non manufacturing firms that do not experiencing any switch in the (t-2) to (t+2) window. All estimations include year*industry (3 digit) fixed effects. For switchers, we use the industry prior to switching when comparing to manufacturing firms, and the industry after switching when comparing to non manufacturing firms. ***/**/* indicates significance at the 1%/5%/10% level. Betjening af maskiner ved produktion af sukker Operating the machines for production of sugar 8277
Betjening af maskiner ved produktion af te, kaffe og kakaoristningsprodukter
Operating the machines for production of tea, coffee and cocoa roasting products
